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© Process and device for injection moulding an object consisting of a number of layers of 
materials. 



different 



© The invention relates to a process for injection 
moulding of objects consisting of a number of layers 
of different materials, in which process the different 
materials ar successively and/or coaxially injected, in 
plasticated form, into a mould. Before being injected, 
the different materials are brought into a cavity (7) in 
the desired order and amounts, with the help of 
^separate injection units (4-6) or by means of a distri- 
^butor (3), which distributor consists of elementary 
modules (8-13), each of which is capable of creating 
CO a certain combination and configuration of materials 
J*Jin the cavity (7), upon which the contents of the 

cavity are injected into the mould. 
Jjjf The invention relates also to a device for injec- 
^tion moulding objects consisting of a number of 
layers of different materials. 
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PROCESS AND DEVICE FOR INJECTION MOULDING AN OBJECT CONSISTING OF A NUMBER OF LAYERS 



OF DIFFERENT MATERIALS 



The invention relates to a process and a device 
for injection moulding an object consisting of a 
number of layers of different materials, in which the 
different materials are successively and/or coaxially 
injected, in plasticized form, into a mould. 

More in particular, the invention relates to in- 
jection moulding multilayer thin-walled objects, that 
is, objects with a wali-thickness which is small with 
respect to that object's principal dimensions. The 
total wail-thickness of a large number of the objects 
referred to is 0.5 - 3.0 mm. 

Such a process and device are known from the 
British patent published under the number 14 75 
898. 

in the known process different materials are in- 
jected into the mould successively from different 
injection units, which means that in the injection 
phase of the mould, the injection units must be 
opened and closed by means of valves. 

In the case of thin-walled objects, the mould 
must therefore be filled within a very short time, 
that is, within about one second, dependent on the 
dimensions of the object because the relatively 
cold walls of the mould cause the thin, plastic 
layer(s) of material to solidify rather quickly. If the 
material solidifies or hardens too soon (locally), the 
mould is not filled completely, resulting in a faulty 
product which is undesirable. 

The aim is therefore to inject the different ma- 
terials in as short a time as possible. 

However, moving valves have a certain inertia 
and thus set limits to a further reduction of the 
injection time. 

The invention provides a process and a device 
which do not present the above disadvantage. 

The process according to the invention is char- 
acterized in that, before being injected, the different 
materials are brought into a cavity in the desired 
order and amounts, upon which the contents of the 
cavity are injected into the mould. 

By applying the process according to the in- 
vention, a significant reduction in mould filling time 
is achieved, because the mould is filled from a 
single injection unit. 

The time available for filling the cavity aJso 
includes the cooling time (per cycle) and is there- 
fore essentially shorter than the filling or injection 
time available in the known process. This enables 
practically any desired layer composition to be 
realized. 

The smaller amount of time required for filling 
the mould is also an advantage from an economic 
point of view. 



The cavity, or antechamber, can be filled by 
various extruders during the plasticating phase. In 
this embodiment relatively simple and, consequent- 
ly, cheap equipment will suffice, notably: a number 

5 of plasticating units and only one injection unit for 
filling the mould. However, the materials are prefer- 
ably injected info the cavity after the plasticating 
phase. This presents the advantage that the layers 
can be composed with greater accuracy and that 

70 the composition is not affected by the plasticating 
process. 

One embodiment of the process according to 
the invention is characterized in that the materials 
are brought into the cavity in the desired order and 

75 amounts by means of a distributor, which distribu- 
tor is composed of elementary modules, each ca- 
pable of creating a certafn combination and con- 
figuration of materials in the cavity. In this manner 
the object to be injection moulded can be given a 

20 different layer composition in a fairly simple man- 
ner, namely by replacing modules. 

The said distributor preferably comprises a 
number of disc-shaped elements provided with ra- 
dially extending borings, which elements can be 

25 positioned with the help of moving devices. By 
means of a hole or holes in a disc one or more 
plasticating units and/or injection units can be con- 
nected to the cavity (antechamber). Holes may also 
be applied, concentrically along part of their length, 

30 to enable coaxial introduction of a number of ma- 
terials. 

The invention also relates to a device for injec- 
tion moulding objects consisting of a number of 
layers of different materials, comprising a mould 

35 and a number of plasticating units and at least one 
injection unit. The device known from the already- 
mentioned British patent GB-A-1 475898 comprises 
a number of independant plasticating/injection units 
and a number of bodies that can be moved to and 

40 fro in chambers, enabling selective connection of 
the mould to the plasticating units or the injection 
unit. 

The disadvantage of the known device is that the 
bodies cannot be moved to and fro at an unlimited 

45 speed, to keep the injection time as short as possi- 
ble, because this results in imperfections in the 
composition (arrangement and amount) of the var- 
ious material flows. In addition, the known device is 
technically very complex when three or more 

so (different) materials are to be injection moulded. 
This disadvantage also applies if a multi-step ve- 
locity profile is desired. 
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The aim of the invention is to provide a device 
which obviates the above disadvantages at least to 
an important extent. 

The device according to the invention is char- 
acterized in that it contains a hollow chamber, 5 
which is connected to the plasticating units via a 
distributor, which chamber is provided with devices 
for injecting the contents of the chamber into the 
mould. 

By employing a chamber provided with an injection w 
unit, it is possible to fill the mould in a shorter 
amount of time than has so far been possible. 

One embodiment of the device according to 
the invention is characterized in that the distributor 
comprises a number of elementary modules, with 15 
which each plasticating unit can be connected, 
either separately or in combination with another 
unit, to the hollow chamber. Jn this manner the 
device can be "made suitable for manufacturing a 
product with , other properties, like layer thickness, 20 
number of layers, position of a layer in the product, 
etc. in a relatively simple way, namely by replacing 
a module 

The distributor preferably comprises a number of 
disc-shaped elements, provided with radially ex- 25 
tending borings, which elements are grouped to 
form an elongated body, which can be moved by 
means of moving devices and can be fixed in 
discrete positions. The outer circumference of a 
disc-shaped element may be shaped like a regular 30 
polygon (triangle, quadrangle, etc.) or, preferably, a 
circle. 

The process and device according to the in- 
vention are further elucidated in the following with 
reference to a number of examples and drawings. 35 
In the drawings, 

figure 1 is a schematic representation, view- 
ed from above, of an injection moulding machine 
substantially comprising a mould, a feed channel, a 
distributor and three plasticating units and an injec- 40 
tion unit- 
figure 2 is a side-view of the movable elon- 
gated body, consisting of bar shaped elements, of 
the distributor; 

figure 3 is a cross section along line 3-3 in 45 
figure 2; 

figures 4.1 and 4.2 show the layer composi- 
tion in the antechamber and in the mould, respec- 
tively, for a product consisting of 3 layers; 

figures 5.1 and 5.2 show the layer composi- so 
tion in the antechamber and in the mould, respec- 
tively, for a product consisting of 5 layes; 

figures 6.1 and 6.2 show the layer composi- 
tion in the antechamber and in the mould, respec- 
tively, for a product consisting of 9 layers; 55 



figures 7.1 and 7.2 show the layer composi- 
tion in the antechamber and in the mould, respec- 
tively, for a product consisting of 3 layers with an 
eccentric core layer (on the injection side); 

figures 8.1 and 8.2 show the layer composi- 
tion in the antechamber and in the mould, respec- 
tively, for a product consisting of 3 layers with an 
eccentric core layer (on the sealing side); 

figures 9.1 and 9.2 show the layer composi- 
tion -in the antechamber and in the mould, respec- 
tively, for a product consisting of 3 layers with an 
eccentric core layer (on the sealing side), with an 
improved layer thickness distribution; 

figures 10.1 and 10.2 show the layer com- 
position in the antechamber and in the mould, 
respectively, for a product consisting of 5 layers 
with an eccentric core layer. 

figures 11.1 through 11.6 show the discs 
used in the distributor. 

Figure 1 shows a schematic representation of 
an injection moulding machine, comprising a mould 
1 , a feed channel 2, a distributor 3, a first plasticat- 
ing unit 4, a second plasticating unit 5, a third 
plasticating unit 6 and an antechamber with an 
injection unit 7. Instead of the illustrated plunger 
27, a screw or a plasticating unit (not shown) may 
be used, to prevent a long residence time of 
(residual) material in injection unit 7. 

The plasticating units 4, 5 and 6 can be con- 
nected, either separately or combined, to 
antechamber/injection unit 7. Distributor 3 com- 
prises an elongated body 14 (also see fig. 2) con- 
sisting of a number of discs 8 through 13 (see 
firgures 11.1 through 11.6), which shape can be 
moved to and fro by means of moving devices (not 
illustrated). Each disc 8 through 13 is provided with 
its own particular boring. Figure 11.3, for example, 
shows a disc 10 with three borings 17, 18 and 26, 
which are concentric along part of their length. The 
outlets 19, 20, 21 and 22 of plasticating units 4, 5 
and 6 and antechamber/injection unit 7, respec- 
tively, alt lie approximately in the same transverse 
plane of distributor 3. 

Figures 4 through 10 show a number of possi- 
ble combinations of materials that may be used 
and their arrangement in the antechamber (this is 
not intended to be a limitative enumeration). In the 
.figures layer 23 consist of, for example, poly- 
propylene, commercially available under, for in- 
stance, the trade name 'Stam P56M10*. layer 24 
consists of, for example, ethylene viriylalcohol 
(eval), commercially available under, for instance, 
the trade name 'Eval EPG\ and layer 25 consists 
of a material that improves the adhesion between 
polypropylene and eval, for instance, the product 
available under the trade name 'Admer QF 540'. 
Figures 4.1, 5.1, 6.1, 7.1, 8.1. 9.1 and 10.1 may be 
regarded as longitudinal sections of the contents of 
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the antechamber. 

With the help of the discs positioned specially for 
that purpose in the plane of outlets 19 through 21, 
the various materials are successively introduced 
into the antechamber/injection unit 7 via plasticat- 
ing units 4, 5 and 6. With the help of disc 13 the 
contents of the antechamber are finally injected 
into mould 1 via feed channel 2. 

Discs 8 through 13 are preferably dimensioned 
such that the volume occupied in them by the 
material to be injection moulded is small with re- 
spect to the volume of the mould. 

One embodiment of the device according to 
the invention comprises an antechamber which is 
positioned between the feed channel and the distri- 
butor (not illustrated). This presents the advantage 
that the volume of the residual material remaining 
after injection from the antechamber into the mould 
is minimal. 



Claims 

1. Process for injection moulding an object 
consisting of a number of layers of different materi- 
als, in which process the different materials are 
successively and/or coaxially injected, in piasticat- 
ed form, into a mould, characterized in that, before 
being injected, the different materials are brought 
into a cavity in the desired order and amounts, 
upon which the contents of the cavity are injected 
into the mould. 

2. Process according to claim 1, characterized 
in that the materials are brought into the cavity with 
the help of separate injection units. 

3. Process according to claim 1 or 2, char- 
acterized in that the materials are brought into the 
cavity, in the desired order and amounts, by means 
of a distributor, which distributor consists of ele- 
mentary modules, each of which is capable of 
creating a certain combination and configuration of 
materials in the cavity. 

4. Process according to claim 3, characterized 
in that the distributor comprises disc-shaped ele- 
ments provided with a number of radially extending 
borings, which elements can be positioned by 
means of moving devices. 

5. Device for injection moulding objects con- 
sisting of a number of layers of different materials, 
comprising a mould and a number of plasticating 
units, characterized in that use is made of a hollow 
chamber which is connected to the plasticating 
units via a distributor, which chamber is provided 
with means for injecting the contents of the cham- 
ber into the mould. 



6. Device according to claim 5, characterized in 
that the distributor comprises a number of elemen- 
tary modules, with which each plasticating unit can 
be connected separately to the hollow chamber. 
5 7. Device according to clam 5 or 6, character- 

ized in that the distributor comprises a number of 
disc-shaped elements provided with radially ex- 
tending borings, which elements are grouped to 
form an elongated body, which can be moved by 
70 means of moving devices and can be fixed in 
discrete positions. 

8. Process, substantially as described and elu- 
cidated with reference to the examples. 

8. Device, substantially as described and elu- 
15 cidated with reference to the examples. 

10. Product obtained with the process accord- 
ing to any one of claims 1-4 or with the device 
according to any one of claims 5-7. 
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FIG. 3 
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FIG. 4.1 
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FIG. 8.1 
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FIG. 11.5 
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